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1. Statement 



Novelty (N) 



Inventive Step (IS) 



Claims 2-15. 18-19. 7.9,9.fi 



Claims 1. 16. 17. 2Q, 7.\ 



_YES 
NO 



Claims 2, 7-ls. 18. io. oajj^ 



Claims 1. 3-6, 16. 17, 7Ji.9/» 



.YES 
NO 



Industrial Applicability (lA) 



Claims 1-26 



Claims NONE 



.YES 
.NO 



2. Citations and Explanations (Rule 70 7) 
Claims 3-6, and 22-23 lack an inventive steo under Prr A rfiVi*» wl^ oo u^: u • 

Slater et al(6.273.851). Mclntire teaches a dL^S LTmeJS ^ cSS JSS'^r^T '^"^'^ aJ.C^.esa.lTe) in view of 
connecting spacers and fonning linear strands. SU^S^^^^a^TiS^^y^'^l^' 

form a linear strand. It would have been obvious to oneSf SdS St J^T.tlJr. f^- ^ '° ^""^'^ ^P''^^* ^ 

soclcets taught by Slater et al on the seeds oeMcIM^tapT^^s£ll^^'t^^^^ "ir"""" ^ 
nianeuvered under both compressive and tensile fyrccs J^^y^^^S^' ^ ""''^""^ 

Claim 2, 7-15, 18. 19 and 24-26 meet the criteria set out in PCX Article 'i'in\.n\ * • 

suggest The prior art doe not teach or feirly sugeest usinVpEEK hfi i ««« Pnor art does not teach or fairly 

plug is uught connected to the capsule t^^^^C'.TZ^,:^:':'.'!^"^.?^'^ «° ^ ^^er no malleable 

teach or fiUrly suggest a method of maldflg SiSglSnS toSSoln^T^rfin^T '^'"'"^ ^^"^^ *^ ^« 
qrlindrical mold. ^ '"'''^"S ™ rad'<M<*«ve mixture through an ink-j^ 

^Lt ru'sS'in^S:.^ ""^ ^" ^''^'^ ''^">' ^ -PP'^bility because the subject matter chimed 
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Box No. Vm Certain observations on the international appUcation 



Claim 5 depends in one version on claim 6 whicli depends fropm claim 5, Therefore 5/6 is is Impropper. 



Fbrm PCT/IPEA/409 (Box No. VUI) (April 2005) 



m/m 

po,ye*y.cncandpclyp«.py.ene. Tl»highmeWng.cmp^«.e of poly e*er ether ketone 

s«„ed i. materiaU aoie«e M » be appropriate and satisftcory ibr a vanety of drffe«nt 
WUoations. including biodegradable polymer mau=rials knovm fcr to purpoae, 

composition of Radioaettve So,«cc Materia, for a Ptf" Seed of the Current Invention 
The following example is intended to illustrate the formulation of a source »at » 

.ssentiallyfreeofintemalx-rayabsorptionandisthusproducedftomearri^fteePd ftc»a 

proton ^^celerator. Many persons skilled i. the ar. are familiar «i.h methods for ».rac^d 
Lm rhodium eyclot^n targets and its subse,uen. purificaUon. An example mo udes « 
US Patent 5 405^09. At the ««« of the purification process, the solu..onconta>n.ngfl»Pd « 
!;l!^;n.oaverysmaUm.ssofrna.eri.,for.stancea50ofPd.o3co„.ah.edin^^^^^ 
massofapproximatelyiOOm^ This co«en.ra«on step is necessary for two reasons: l)because 
fte volume available wiftintt.. seed for fte source mat^ial to occupy is very small 
(approximately 0.8 Pd" acdvlty per urn. of source m^al must be — drn^y 

large (approximately 20 a per mO and 2) the radioactive concentrate acts as a dduen m the 
iJpolymer. and if .MS efi^ is ,00 large, the curing properties and mechamca. s^ 

the cured polymer may be adversely modified. 

Adesirable property ofthesomcematerialUtha.i.aoUdiflesinU>ahardand<ta,ble 

.^,efoncei.hasbeendeUveredtothedesiredloc.tionwithinthe..ed. Tosa.«fy.h» . 
r^ui«ment.wehavedeve.opedanepoxyfo,mulation«i.h«»nnanyinitia.edp^^^ 

Pinally.deUveryof.hesource«aterialinto,hedesiredloca.io„w,aun.heseed« 

proWemalc. When considered in relative terms, the problem can be summarized as 
IdeUveraveryprecisevohuneof fluid to thebottomofalongnarrowcavny.Asoluh^^^^^^ 

problem is to use a singlc-jet. drop^-demand, fluid^et print head .0 dehver a p«cs. numb«^ 
Zs into the cavity of the seed sheU. Ms however adds ^ re,uir«ne„. that the source materaal 
^:veavisco!^andsurfi»e.ension.ha.wil.^i.i.-eiet«ng.CHvenbeloware»^ 

of formulations found .0 s«i*«« aforesaid requirements (percentages being wetgh. percent). 

Formulation 1 

1 . RadioactiYe r^due (1 7 wt. %) 

2. Triethylene glycol divinyl ether (55 wt. %) 
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strong, biocompatible plastic material that is transparent to therapeutic radiation, containing a 
source of therapeutic radiation consisting essentially of a radioactive isotope substantially uniformly 
mixed in a carrier consisting essentially of a substance that is resistant to radiation polymerization in 
a fluid phase and has been induced to solidify by raising its temperature, the radioactive isotope 
being selected from the group: Pd-103, M25, Cs-131. 

2. The implantable brachytherapy source of Claim 1 wherein the capsule is made from 
medical grade PEEK. 

3. The implantable brachytherapy source of Claim 1 having a plurality of connecting 
configurations as an integral part of the capsule, such that it accommodates attaching functional 
units to form linear strands and planar arrays of sources and functional units. 

4. The implantable brachytherapy source of Claim 1 wherein one or more of the 
plurality of connecting configurations has a spherical wall defining a deformable socket adapted to 
connect with a ball joint on a functional unit to facilitate connection and disconnection of the source 
and functional units. 

5. A biocompatible, biodegradable functional unit having 1 , 3, 4 or 6 connecting ends 
which are adapted to connect with one or more brachytherapy sources having a plurality of 
connecting configurations as an integral part thereof to form planar arrays of sources and functional 
units. 

6. A fianctional unit of Claim 5 wherein one or more of the connecting ends comprises a 
ball joint adapted to connect with a brachytherapy source having a socket therein; the ball joint 
comprising a ball element having a slit formed therein to facilitate connection and disconnection of 
such a source and the functional unit. 

7. A functional unit of Claim 5 wherein it controUably releases one or more medicines. 

8. A functional unit of Claim 5 wherein the one or more medicines it controUably 
releases are selected from the group consisting of anti-inflammatory drugs, local anesthetics, 
antibiotics, anti-cancer adjuvants and radiation enhancing drugs. 

9. A functional unit of Claim 5, comprising material that absorbs radio waves to 
produce heat, making possible an effective means of adding hyperthermia to the radiation 
treatment of the target organ. 

10. A biocompatible, biodegradable fimctional unit having a single connecting end, the 
ftmctional unit being adapted to connect with a brachytherapy source at the head of a train of 
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' ^^^^^^^mmF&9p^-vjiag»^\xf^p^^ as an integral part 

thereof, the functional unit being adapted for use with a brachytherapy source insertion needle 
having an interior wall, the functional unit being a malleable plug comprising a retaining 
element depending on interference with the interior wall of the brachytherapy source insertion 
needle, so that the train of brachytherapy sources will only leave the needle as a result of force 
applied on the brachytherapy source insertion needle by a therapist, the plug comprising plastic 
foam such that it is readily imaged with ultrasound so the first seed leaving the needle can be 
detected. 

11. The functional unit of Claim 10 wherein the single connecting end comprises a ball 
joint adapted to connect with a brachytherapy source having a socket therein; the ball joint 
comprising a ball element having a slit formed therein to facilitate connection and disconnection of 
such a source and the functional unit. 

12. A method of making a brachytherapy source of Claim 1, wherein said substance that 
is resistant to radiation polymerization in a fluid phase is an epoxy-based fluid, comprising the 
steps of: substantiaUy uniformly mixing the epoxy-based fluid with the radioisotope to form a 
liquid that can be jetted through an ink-jet head; jetting the liquid through an ink-jet head into a 
plastic capsule casing; and heating the contents of the plastic capsule casing, thereby initiating 
curing. 

13. The method of Claim 1 2 where the epoxy-based fluid has the 
formulation:(percentages are weight percent): 

(1) Radioactive residue 17% 

(2) Triethyleneglycoldivinylether55% 

(3) Epoxy resin 18% 

(4) Borontrifluoride monoethylamine 2% 

(5) Propylene carbonate 8%; further comprising: 

(a) dissolving radioactive residue in Triethyleneglycoldivinylether and 
Cycloaliphatic epoxide resin, 

(b) dissolving Borontrifluoride monoethylamine in a portion of Polylcme carbonate 

solvent; 

(c) combining the liquids of (a) and (b) above to form the source material; 
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approximately 190°C to initiate curing in the capsule casing. 

14. A method of making a bradiytherapy source of Claim 1 , wherein said substance that 
is resistant to radiation polymerization in a fluid phase is an epoxy based fluid, comprising the 
steps of: substantiaUy uniformly mixing the epoxy based fluid with the radioisotope to form a 
liquid that can be jetted through an ink-jet head; jetting the liquid into a separate mold, heating 
the contents of the separate mold, thereby initiatuag curing. 

15. The method of Claim 14 where file epoxy based fluid has the 
fonnulation:(percentages are weight perceat): 

(1) Radioactive residue 17% 

(2) Tiiethyleneglycoldivinylether 55% 

(3) Epoxy resin 18% 

(4) Borontrifluoride monoethylamine 2% 

(5) Propylene carbonate 8%; further comprising: 

(a) dissolving radioactive residue in Triethyleneglycoldivinylether and 
Cycloaliphatic epoxide resin, 

(b) dissolving Bonmtrifluoride monoethylamine in a portion of Polylene 

caibonate solvent; 

(c) combining the liquids of (a) and (b) above to form the source material; 

(d) injecting the source material into a mold and heating to approximately 

IPO^C to initiate curing witiiin flie separate mold . 

16. An implantable source of therapeutic radiation comprising a sealed capsule with a 
plastic carrier consisting essentially of radioisotope co-mingled witii enough non-radioactive 
isotope such that the resulting carrier is visible with fluoroscope or x-tay film negating the need 
for a separate marker, but which remains sufificientiy transparent to tiie curative radiation to be a 
practical therapeutic device. 

1 7. The implantable source of Claim 1 6 wherein the transmission of therapeutic 

radiation is betweai 20% and 80%. 

18. The implantable source of Claim 16 wherein tiie radioisotope is Pd-103. produced by 
neutron activation in a midear reactor and the non-radioactive isotope consists essentially of tiie 
remaining stable Pd isotopes, augmented by addition of high specific activity Pd-103 or non- 
radioactive palladium, to adjust the transmission of radiation through the carrier. 
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radioactive isotope consists essentially of non-radioactive iodine, or other chanically 
compatible heavy element, added to adjust the transmission of radiation through the carrier. 

20. The implantable brachytherapy source of Claim 1 wherein the radioisotope is 1-125, 
augmented by addition of non-radioactive iodine, or other chemically compatible heavy 
element, to adjust the transmission of radiation through the carrier. 

21 . An implantable brachythera5>y source comprising: a sealed capsule of mechanically 
strong, biocompatible plastic material that is transparent to therapeutic radiation, containing a 
source of therapeutic radiation consisting essentially of the radioactive isotope Cs-13 1 
substantially uniformly mixed with and dispersed throughout a biocompatible nonabsorbable 
polymeric matrix. 

22. The implantable brachytherapy source of Claim 2 1 having a a plurality of connecting 
configurations as an integral part of the capsule, such that it accommodates attaching functional 
uiiits to form linear strands and planar arrays of sources and functional units. 

23. The implantable brachytherapy source of Claim 22 wherein one or more of die 
plurality of connecting configurations has a spherical wall defining a deformable socket adapted 
to connect with a baU joint on a fiinctional unit to facilitate connection and disconnection of 
linear strands and planar arrays of the source and functional units. 

24. A method of making a source of tibterapeutic radiation of the implantable " 
brachytiien^y source of Claim 21, comprising the steps of: 

(a) mixing radioactive isotope Cs-13 1 dispersed in a solvent, witii a biocon^atible 
nonabsorbable polymeric matrix to form a fluid homogenous mixture; 

(b) injecting said fluid homogenous radioactive mixture through an ink-jet head into a 
mold; 

(c) heating tiie mold to cure the fluid homogenous radioactive mixture into a solid 
radioactive form; 

(d) removing the cured solid radioactive form fiom the mold. 

25. The method according to Claim 24, wherein flie cured solid radioactive form is 
encased within a tiiin layer of biocompatible nonabsorbable polymeric matrix to seal. 

26. The method according to Claim 25, wherein the biocompatible nonabsorbable 
polymeric matrix is selected fmm the group consisting of high density polyethylene, high density 
polyaryletharetherketone or medical grade polyaryleth^etheiketone. 
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polymeric matrix is selected from the group consisting of higih density polyethylene, high density 
polyaryletheretherketone or medical grade polyaryletheretherketone. 
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